Trophic effects of keratinocytes on the axonal development of sensory neurons in a coculture model.
The epidermis, the outermost structure of the skin, fulfils important roles as a physical barrier between the organism and its environment and as a neuroendocrine, immune and sensory organ. It is innervated by unmyelinated sensory fibres conveying nociceptive and thermoceptive information. Little is known concerning the functional interactions between these sensory fibres and the keratinocytes, which constitute 95% of the epidermal cells. We have developed a coculture model of primary rat sensory neurons and keratinocytes, as well as of equivalent cell-lines: ND7-23 neurons and A431 keratinocytes. We show that primary dorsal root ganglion neurons survive well in a standard keratinocyte reference medium containing a low concentration of calcium, but fail to extend axons. However, when neurons are cocultured with keratinocytes, axonal outgrowth is strongly stimulated. The use of a Transwell culture system indicated that the stimulation of axonal growth depends on a soluble factor secreted by keratinocytes. Axon outgrowth was also induced by nerve growth factor or brain-derived neurotrophic factor, but not by neurotrophin 3 or glial cell-derived neurotrophic factor. Neurons cocultured with keratinocytes did not change their responses to ATP, capsaicin or high potassium solution, as measured by calcium imaging. The trophic effect of keratinocytes concerned essentially a population of medium-sized (17-25 microm) neurons, some of which expressed substance P-like immunoreactivity and responded to capsaicin. Our preparation, in which cells are maintained at low external calcium concentration, could represent a useful in vitro model for characterizing the effect of skin-derived guidance and trophic factors.